Epigenetic therapeutic strategies for the treatment of neuropsychiatric disorders: ready for prime time?
Chromatin remodeling is recognized as a major regulator of gene expression that can be influenced by inhibition of epigenetic mechanisms that result in stable, heritable, covalent modifications of histone proteins and their associated DNA. Epigenetically regulated covalent modifications are implicated in the pathogenesis of some forms of cancer and stimulated clinical trials of compounds selected for their ability to arrest cell division and promote differentiation of malignantly transformed cells. Chromatin remodeling may also be considered as a therapeutic target in diverse neuropsychiatric disorders such as Huntington disease and other neurodegenerative disorders characterized by expression of mutant proteins with expanded tracts of polyglutamine repeats, schizophrenia, and major depression. Ideally, these strategies will be relatively selective because epigenetic abnormalities may be most pronounced in specific cell types, and tissues and transcriptional dysregulation due to pathological covalent modifications involve only a small percentage of all the expressed genes in the human genome. To date, beneficial effects of epigenetic therapeutic interventions such as administration of histone deacetylase inhibitors have been observed in transgenic mice expressing mutant human DNA constructs of proteins with expanded polyglutamine repeats and other rodent models of neuropsychiatric disorders. The epigenetic therapeutic strategy has much promise, and its development will foster collaboration and cross fertilization between molecular and cell biologists, oncologists, psychiatrists, and neurologists.